Enhanced neurogenesis and possible synaptic reorganization in the piriform cortex of adult rat following kainic acid-induced status epilepticus.
Epileptic seizure has been reported to enhance adult neurogenesis and induce aberrant synaptic reorganization in the human dentate gyrus in the hippocampal formation. However, adult neurogenesis in the extrahippocampal regions has not been well studied. To investigate seizure-enhanced neurogenesis in the extrahippocampal regions, we performed histological and immunohistochemical as well as western blot analyses on the cerebrum of Sprague-Dawley rats (n = 51, male, 7 weeks old, body weight 250-300 g) treated with intraperitoneal injection of kainic acid (KA, 10 mg/kg) to induce status epilepticus (SE) (n = 36) or normal saline solution (n = 15) followed by 5'-bromo-2-deoxyuridine (BrdU) injection to label newborn cells. Even though severe neuronal damage was found in the piriform cortex of rats having SE, immunohistochemistry for double cortin (DCX) revealed an increase in the number of immature neurons in the piriform cortex. Double immunofluorescence staining demonstrated that DCX-positive cells in the piriform cortex were positive for both BrdU and neuronal nuclear antigen. Immunohistochemistry and western blotting revealed increased expressions of synaptophysin and postsynaptic density protein 95 in the piriform cortex of rat having SE. These results suggested the enhanced neurogenesis and possible synaptic reorganization in the piriform cortex of the KA-treated rat.